Daily administration of sodium biphenyl hydantionate (Dilantin) to rats has been shown to increase markedly the dermal concentration of insoluble collagen and non-collagenous protein
Daily administration of sodium biphenyl hydantionate (Dilantin) to rats has been shown to increase markedly the dermal concentration of insoluble collagen and non-collagenous protein (1) as well as to decrease the concentration of both tissue water and fat (2) . These effects were produced by ten or more daily doses of 100 mg of drug per kg body weight (3) and were a result of the specific structure of Dilantin, rather than a resultant of hydantoin structure in general (4) . This paper describes the inhibition, by age and by cortisol injection of the dermal chemical changes associated with Dilantin administration.
Materials and Methods
Two groups of male Sprague-Dawley rats were used in these experiments. One group of 24 animals (weighing 250-280 g) was divided into three sub-groups of 8 rats each. One of these sub-groups was subjected to 10 daily intraperitoneal injections of 25 mg of Dilantin in 1.0 ml of isotonic saline, another subgroup served as a normal control, while the third group was injected with Dilantin as described above and was also subjected to 10 daily subcutaneous injections of 2 mg/kg of cortisol (Cortisol, Pfizer Corp.). The second group consisted of 16 animals weighing from 480-530 g, half of which were injected intraperitoneally with 10 daily injections of 1.0 ml suspensions of 50 mg of Dilantin in 0.15 M NaC1, the other eight animals serving as normal, aged controls. After 10 days, all animals were sacrificed by etherization and exsanguination and about 2.0 g of abdominal skin from each animal was removed, shaven and dissected free of adhering fascia, fat and muscle.
Aliquots of each tissue sample were hydrolyzed for 8 hours in 10 ml/g of 4 N HC1 at 1000 C. The remaining tissues from each experimental group of eight rats were divided into two pools representing 4 rats each. These pooled tissues were extracted sequentially in duplicate with 0.15 M NaC1, 0.5 M NaCl and 0.5 M citrate buffer (pH 3.6) as has been described previously (5) . These extractions have been shown to remove "ground substance", neutral and acid soluble collagens respectively (5). These extracts were similarly 
Results and Discussion
The hexosamine, hydroxyproline and nitrogen contents of the various hydrolysates of tissue samples from aged normal and Dilantin treated rats is shown in Table I . These results indicate that the addition of 100 mg/kg of Dilantin to aged rats did not result in significant increases in either total or insoluble dermal collagen. The insoluble non-collagenous protein contained in these tissues was obviously not increased above normal for animals of this age, since both the total and insoluble dermal nitrogen concentrations were the same for both control and drug treated rats. The increased insoluble concentration of hexosamine previously reported to be associated with Dilantin administration to younger animals (1, 2) was not found when the drug was administered to aged rats; indeed the aged animal had less insoluble dermal hexosamine than did the normal aged control. The modest increase in the total and soluble concentrations of hexosamine found in the aged animal is not as usual consequence of 1)ilantin administration to younger rats (1, 2, 4).
Aged animals subjected to daily intraperitoneal injections of saline along were found not to evidence any increases in the dermal concentration of either collagen or other proteins.
A comparison of similar analyses of the skin of younger rats (ca. 250 g) which had been subjected to either Dilantin alone or cortisol plus Dilantin administration with the normal dermal chemistry is shown in Table II . These results indicate that Dilantin administration in young rats resulted in two major dermal chemical changes: 1) a marked increase in the concentration of total and insoluble collagen and 2) a profound increase in both total and insoluble dermal nitrogen concentration, and hence in the amount of insoluble noncollagenous protein. Associated with these major dermal chemical changes were more modest increases in the concentration of insoluble hexosamine and acid soluble hexosamine. These two major and two minor alterations in dermal chemistry have been found to be characteristic of the dermal chemical response to Dilantin administration (1, 2, 4) .
Cortisol administration, which has been shown previously to result in decreased dermal concentration of both total and particularly insoluble collagen and ground substance (6, 7, 8) , apparently inhibited the dermal chemical responses to Dilan- tin. Unlike the Dilantin-injeeted young rats, animals which had been treated with physiological doses of cortisol did not evidence significantly increased dermal concentrations of total or insoluble collagen or nitrogen, while there was an increase in acid soluble amino sugar concentration.
however. Only in this minor respect then, did Dilantin administration to rats treated with cortisol evidence any alteration in dermal chemistry.
Young animals subjected to the trauma of daily intraperitoneal injections of saline alone were found not to evidence any increase in their dermal concentrations of hexosamine, collagen or other proteins (7).
Summary and Conclusions
Dilantin administration which usually results in profound increases in the dermal concentrations of collagen and insoluble non-collagenous protein, was without effect upon the dermal chemistry of either very old animals or young animals treated with cortisol. Conversely, cortisol administration, which usually results in decreased dermal concentrations of both hexosamine and insoluble collagen was without effect upon young animals receiving Dilantin. Therefore, it would appear that Dilantin and cortisol are antagonistic with respect to their effects upon the chemistry of rat skin. 
